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DECLARATION OF ANTHO^ SILENO, M.S. UIAr 37 C.F.R. § 1.132 



Dear Sir: 

I, Anthony Silen^^3.V4eclare as foll)^: ) 

1 . lam pr^ently emij^lbyed by Nast^ Pharmaceutical Company Inc. (hereafter 
"Nastech”) as Senior Dif^Or of ^ical Affairs arid toxicology. I presently oversee 
pre-clinical tmd-djmcal devblb^irat including a Phase I clinical unit 

directed^Weeningd^ formu^ for phaimacokinetic and pharmacodynamic evaluation. I 
have d^ijgned and condudied yarioiiS':^ and clinical Phase I-III studies successfully 

supporting I^.and ND A plications with the United States Food and Drug Administration. In 
more specific '^Spdcte of my I have designed and implemented pre-clinical studies at 

Nastech to assess phaiinac^dnetics and pharmacodjmamics of formulations, methods and 
devices for intranasal <itfug delivery-including the formulations, methods and devices for 
intranasal drug delivery of cyanocobalamin desoibed in the abovo-referenced United States 
Patent Application Serial No. 10/787,385 entitled CYANOCOBALAMIN LOW VISCOSITY 
AQUEOUS FORMULATIONS FOR INTRANASAL DELIVERY, filed on February 26, 2004 
(hereafter "the '385 application"). My CV summarizing my academic and industry expenence is 
attached hereto as Appendix A). 
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2. I am a named inventor in the '385 application, and I have carefully reviewed and 
analyzed the complete file history of the '385 appUcation. In particular, I have reviewesd and 
fully understand the '385. specification and all claims presented in this application, including the 
currently pending claims 1 -3 1 (as set forth in the Current Listing of Claims presented in the 
Response to OflSce Action filed contemporaneously herewith). I have also reviewed all 
substantive Office Actions in the '385 application, including the most reo^t Office Action 
mailed July 31, 2006 (Paper No./Mail Date 20060722), to which ^r^arfe herein, below are 

directed. 

3 . In the July 3 1 , 2006 Office Action, Examii^^iniicates that ■^1 prior grounds for 

rejection of claims in this application have been overcx^e, with the e?ccepti6ii o?.a single 
rejection in the current Office Action of clahxts 30 xmder 35 12, first 

paragr^h, for alleged lack of enablement. This Declar^dn.^fe'fote focuses onffie sole 
r emainin g issue in this application, relatmg to ’’enablement'': pfcMms 1 , 23, 24, 30 and 3 1 . 

4. Claims 1 , 23, 24, 30 and 3\ ^ tgerted under 3^ :|^.S.Cy§ 1 12, first paragraph, 

for allegedly failing to comply with the ’’en^lcafieErt^^reqmrement ^th respect to the claimed 

solution having a bioavailaWlity, when admini^^es^ ihtrdiiasdByj **of at least 7% relative to an 

intramuscular injection^.’^dffiGe Action at p. 2^, Examiner 'presents the following ranarks in 

support of this r^ectiofi pp. 2-^, Underscores add^)>- 

The rlaitns aite a aohjdfion' that when administered 

■--ffi ffiaiiagiiii yj iiia-Yfe (acV a of at least 7% relative to an 

mtfhnmi^ An adequate representat ion reeardingfixe 

. hioavaiiahaiav claiAed would be one that pro vides all of the data 

/ .. fiRTA^aarv tXi^Ai^ilate'lfe&Ijioavailabnitv claimed relative to that of 

m intramnscfilM. injection . 

** • 

AdditionaJly, are several methods of assessing bioavailability 

another animals. The selection of methods depends 
on the'flasijre of the drug product and makes use of such 
parameters as time of pe^ plasma concentration, peak plasma 
concentration and the area under the plasma-time cure(sic) (AUC). 

However, Applicant does not provide any AUC data for 
hiii^vailflhilitv of cvanocobalamin delivered via intramuscular 

jn jeefe m- 

Further, Applicant discloses several examples in the specification 
to demonstrate the relative bioavailability relating to the 
compositions and methods claims. However, in order to 
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demonstrate relative bioavailability, Applicant must provide four 
variables for the bioavailability equation. Applicant's disclosure 
ftiiic tn Hfmntistrate relative bioavailabilitv in its examples and 
does not Hi«n1nse anv AUC data for cither rou te of adminigtration. 

5 . I respectfully disagree with the foregoing statements by Examinea:, particularly 

those remarks that 1 have underscored above. I consider that a person of ordinary skill in the art 
would view the instant disclosure as fully enabling for the subject of the currently pending 
claims. In particular, a person of ordinary skill in the art, would cc^flSrder that the instant 
specification provides clear evidence tihat foe claimed cyanooe^alanfip^mpoa^ achieve "a 
bioavailability of cyanocobalamin when administered nas^ly. of at least relative to an 

intramuscular injection of cyanocobalamin." ^ 

6. Even foou^ explicit AUC values'^enOt iMTOvid^ in the instant sjieisfication for 

bioavailability of cyanocobalamin delivered via intramiiscul^m^^ these data are directly 

derivable from comparative data presenffed in foe applicatioii^tifoich data fully support foe 
subject term "a bioavailability of cyanocohj^asi^ adminiStesedaasally, of at least about 
7% relative to an intramuscular injection of %anoc6^a&tin/’ ) 

7. Literal support for the subject provid^ftifou^nt foe specification, 

which expressly discl 9 ^ (e.g., trt page 3, lines \%-'2A') that die cyanocobalamin solutions of the 
invention, when adfibiinistegted intranasally, achieveX”hkSavailabiUty of at least 7% of the 

bioavailability of an intiaih^c*ldriigect^«f-<^^Ocobalai^ 

8.,/^ This iel^ve biohwdkfoility characteristic of foe claimed, intranasal 
cyanpd^amin solutioiis.fep^ents a ^dai^ pharmacokinetic description, such as is 
commoniy.utied and widely tmderstoe^ in the art (see, e.g., specification at page 6, line 22 to 
page 7, line 13); insistent this common usage, the specification provides explicit 
methodology and te^ts, m4ie form of detailed comparative bioavailability studies and data 
presented in the Examj^es, vfoich demonstrate the relative bioavailability dharacteristics of the 
claimed solutions. The data from these examples clearly and comprehensively support this 
relative bioavailability characteristic in a manner that would be readily understood and practiced 
by persons of ordinary skill in foe art. 

9. For example, at page 1 7, under foe heading "PHARMACOKINETIC RESULTS," 

foe following description is provided: 
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The relative bioavailability for the two IN formulations was 
0.971 5. Bioavailability when comparing treatment A (Spray) 
versus treatment C (IM) was 0.6105, and 0.6284 when comparing 
Treatment B (gel) versus Treatment C (IM). 

*** 

The pharmacokinetic profiles of the spray formulation and the gel 
formulation are similar for Cmax (1 480 pg/mL, 1670 pgAf^. 
respectively) and AUCo-t (9200 pg*hr/mL, 9700 pg^te/mL, 

respectively). Additionally, the median differei^el^ Tmax 
between the spray and gel IN formulation was^l^ tfi'^ T5 minutes 
(-0.24). The Cn>„ value for the IM fonnulatioh was si^aficantly 
higher than the Cmax values for the two Wfo«hiufefions 

(p<0.0001). /■ . ^ 

Relative Bioavailability was asse^Cd by examinh%,the ratio of ; . 
the nasal B1 2 spray group mean to the refsi’tencB grotip mean with • 
regard to AUC. The ratio is derived by di^^ig the AUC IN by 
the AUC IM, tiierefore, tHb IM AUC is used i^uation to 
calculate relative bioavailahilji^; ev^ if it’s not poKfcnted in the 
application. Tberatioofth^.AlJ<2isanva:ppo 
represent bioavailability, for (^^ple>l 2%'^ is just a 

0.12 ratio o^lhe AUC and mult(pJt,ed by iOO is 12%. 

10. Ev«i these, data do not exp^sly provide comparative AUC values for IM 

bioavailability of c^mbci^alamin)^ro the describ^'Shidies, these values are readily and 
accurately de^y^e.ftom tile tiMtt aie present^. Persons of ordinary skill in the art would 
readily ^s6erh tht$ aspect of the desqiption, and no experimentation beyond the results provided 
in d^e fedpsure would bti necessaiyio ddiermine the subject, relative AUC values. 

1 i ;■ The comparative hioavnilability study resailts cited from the !q)ecification above, 

demonstrate tiiat.tiie "relativ^ bioavailability'' ratio of the spray versus IM, and gel versus IM, is 
0.6105, and 0.6284j li^p^tiWl^^ As the disclosure clearly indicates, these ratios were obtained 
by dividing the AUC pf.tiie spray, or gel, by the AUC of IM-adininistered cyanocobaiamin. 
Therefore, the AUC for the IM is readily discerned based on the ratios 0.6105 and 0.6284--a 
simple mathematical calculation from the AUC of spray and gel and the AUC for the IM is 
obtained as 1 5000 pg*hr/ml. As the specification also dearly indicates, these data were dosed 
normalized according to conventional practice (to the appropriate dose multiple based on a dose 
of 500 pg given intranasal and 1 00 pg given by IM; see, e.g., pages 12-16). 
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1 2. nic skilled artisan would have readily understood these data and fully appreciated 
that the dose nonnalized data fully evinced a ratio of bioavailability between the IN 
cyanocobalamin solutions of the invention and TM-administered cyanocobalamin— which ratio 
as exemplified in the disclosure is shown to correspond reasonably to the claimed value of "at 

least about 7%. " This determination requires nothing more than a standard mathematical 

operation to derive the dose normalized relative AUC values for the M/Sj^ay and IM injection. 

In the example provided on page 17, this standard operation/resul^'^0,6105 X 100 p.g/500 pg 
XlOO = 12Vo; or a ratio of the AUC between the IN spray and^ of 0.12. In addition 

to these clearly founded values, the actual arithmetic Al^^ provided ^'|^e 17 of the 
specification for the spray and gel as 92000 and 970^9j^hr/tftL, respectivdjr-, '^ese data, 
cross referenced to the corresponding data for lM;<fiddciiiustrati^ likewise folly the 

corresponding AUC for the IM injected study comparator. • • 

13. As such, the arifinnetic m,e^ of the AUC forilM is readily calculated as 

1 5000 pg*hr/mL (derived quite simply b^;i«^se.mafoematicai'q^ fi'om the ratios gi ven- 

for example for the spray 92000/AUC IM =^ jb.6t ra^^;;^en dosO normalized according to the 
disclosure, these data corr^gond directly to ah ex^^lat^tiEj^ve bioavailability value within 
the described ranges set;^tth ift the specification as described at page 8, lines 32-35— 
"wherein foe solutiofi Of <^^ocobtlldmin has a bid^ilability of at least 7%, more preferably at 
least about 8, 9, 10, 1 1 , 1^ ds^na^ie of the bipayailability of an intramuscular injection of 
cyanocobal^^i.*^. • 

^14. In view bf ^e.foregoB^-Lconclude that the data provided in the instant 

specificdfo^^folly support Subjec^atter pertaining to relative bioavailability recited in the 
pending claiins. '^e disclosi^- in this context is fully correlated and commensurate with the 
language and scopodf the ckoiihs— such that skilled artisans in this field would accept the 
representations and d^ffo ^ forth in the disclosure as sufficient to satisfy the requirements 
articulated by the Ex^ner (i.e., to "enable cyanocobalamin compositions and methods of using 
the composition, wherein foe claimed compositions yield "a bioavailability of about 7% relative 
to an intramuscular injection of cyanocobalamin" (Office Action at p. 3). Indeed, the data 
provided in the specification directly evince that the formulations and methods claimed yield a 
bioavailability of cyanocobalamin, when administered nasally, of at least 7% relative to an 
intramuscular injection of cyanocobalamin. Skilled artisans would have been readily able to 
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practice this aspect of the bvention of claims 1-31 , which I would regard as a routine 
undert^g in assessing pharmacokinetics and pharmacodynamics of the currently claimed 
foimulatioTiS and methods. The instant disclosure fully conveys this subject matter in 
conventi onal terms. Implementation, practice, and validation of this aspect of the invention 
would not require undue experimentation, but is in fact directly demonslxated by the data and 



description provided in the application. ^ ' 

1 5. The comprehensiveness and accuracy of the instan5.4rsclosuife regarding relative 
bioavailability of the claimed intranasal cyanocobalamin solutk^s (cs^ared to IM delivery), is 
further evinced by a Phase I Pharmacokinetic Study comptet^ ^ hehaif t^hJastech in 
September, 2002 (see Appendix B, attached hereto). resulting Phase 1 Pi^macoldnetic 
Study Report was submitted and favorably revie^f6d^y,tbe U.^. pood and I>mg A4fetinistration 
(FDA). The FDA specifically reviewed and considereS-relatjy^ bidavailability da^ and findings 
between intranasal and intramuscular de^yety formulations ^a^ ^nethods, as a key aspect of this 
Report. The FDA reviewed and aoceptedhdifiS!^ lejlative bioavaitafoliQ^^^ta and findings, and 
ultimately approved Nastech’s New Drug A^jicSt^-^A) for ^ intranasal cyanocobalamin 
solution (currently marketed as Nascobal® , a ^dd^ prescSb^.^atmciit fw Vitamin B y% 



deficiency). The 



compared to IM cyafioepb^amin f&rmulatioDS and^Sthods, are fully supported by the ’385 
specification, and accurat^ bchfid & &e- cuir^mtljf pending claims. 

\ti5l4^i^,profefeionalk^ and duties described above, I designed, 

directeidfi^onitored, and'xewewed flip Phase I Pharmacokinetic Study and Report (Appendix B), 
andiher^k paxticipated subi^on and review by the FDA. 

1 7. ■ . tTbo relative bioBvailability methods and results described in the 
'385 specificatiwi; jfeferenc^d i^ were taken directly taken flrom the Phase I Phannacokinctic 

Study (compare pageis-l^i 8 of specification, to pages 27-42 of the Phase I Pharmacokinetic 
Study Report (Appendix B)). 



1 8. There are no substantive/technical deficiencies in the relative bioavailabilxty 
methods and results described in the 385, compared to the corresponding bioavailability 
methods and results presented in the Phase 1 Pharmacokinetic Study Report. Althou^ some 
material ftom the Phase I Phannacokinetic Study Report was not incorporated into the '385 
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specification, such material was omitted for purposes of economy, and is in no way essential for 
describing or implementing the invention set forth in the pending claims. 

1 9. Reforring to tlie Phase I Pharmacokinetic Study Report at page 42 (§ 10.3.3), it is 
immediately apparent that the data and results concerning "relative bioavailability" for "IN’ 
versus "IM" formulations in the Report are essentially the same data and results provided in the 
•385 specification (at page 1 7). Althou^ AUC values are expressed IN' iM-treated 
subjects in the Phase I Pharmacokinetic Study Report, the exptes^ of th^e values provides no 
additional substantive information in comparison to the data a^ re^iti^provided in the 
’385 specifi ca tion On the contrary, all essential inforno^pn fo.d^temimti^ versus IM AUC 
values found in the Phase I Pharmacokinetic Study R^Tt w^e incorporate di^tly into the 
’385 specification. Persons of ordinary skill in the^^ cjcaminniig the pharmacoirihe*^ data 
presented in the 385 specification, would mmiediately%hpp^d 6^ "relativd’ 
hioavailabiUty" characteristics of the elided formulations ai^i^ethods. The actual AUC values 
presented in the Phase I Pharmacokinetic Sl^y Report are inhe^tiy ^sclosed in the 
•385 specification--in that persons of ordinmy.si^' in^fije-art could^ediately determine AUC 
values for both IN- and IM-treated subjects the d^pit^ded in the '385 specification. 

This determination, ba^e^^ a-s^le mathematic^ operati<4 as described above, would require 
no additional mforor^^por expa^entation, Ihitithier words, the data and conclusions 
provided in the '385 spedfii^eprie^l^^ equivalent to the data and conclusions 

provided inc^lFlbifcl'fhaimhq^ Study Report-which the FDA expressly relied upon to 
conclude^t Nasoobalilfe^ aifoieves M^fberapeutically eflfective, relative bioavailability 
comjiai^j^ IM cyanocobalaaiim forniulations and methods, consistent with the relative 
bioavailabiliiy;tWs i^esentja in the instant disclosure and recited in the pending claims. 
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20. I further declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that I 
make these statements with the knowledge that willful felse statements and the like are 
punishable by fine or imprisomnent, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize validity of the application or any 



patent issuing thereon. 








) 
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